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(54) COMPOSITION FOR STERILIZATION 

(57) Abstract: 

PURPOSE: To obtain the title composition having 
excellent quality stability, not changing color tone, 
texture and flavor of target food, comprising an organic 
acid, middle fatty acid radical-containing glycerin 
fatty acid ester, higher fatty acid radical-containing 
sucrose fatty acid ester and thiamine laurylsulfate. 

CONSTITUTION: The objective composition comprising 



(A) an organic acid (preferably vinegar or citric acid), 

(B) 6-1 2C fatty acid radical-containing glycerin fatty 
acid ester (preferably caprylic acid as fatty acid), (C) 
8-1 8C fatty acid radical-containing sucrose fatty acid 
ester (preferably lauric acid as fatty acid) and (D) 
thiamine laurylsulfate. The blending ratio of the 
components is preferably 1 pt.\A^ component A, 0.01-1 
pt.wt. component B, 0.01-1 pt.wt, component 0 and 
0.001-0.01 pt.wt. component D. 
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Patent Specification 

1. Title of invention 

Sterilizing composition 

2. Extent of the claim 

(1) Sterilizing composition comprised of 
(a) organic acids, (b) glycerin fatty acid ester 
having fatty acid root of 6 to 12 carbon,(c) 
cane sugar fatty acid ester having fatty acid 
root of 8 to 18 carbon and (d) thiamine lauryl 
sulfate. 

3. Detailed explanation of the invention 
[Application field in the industry] 

This invention relates to a sterilizing 
composition, in detail, a sterilizing 
composition comprised of vinegar (organic 
acid), glycerin fatty acid ester, cane sugar 
fatty acid ester and thiamine lauryl sulfate 
and which has stability in quality providing 
excellent sterilizing power and safety to the 



target food without changing the 
appearance. 

[Conventional technology and problems to 
be solved by this invention] 

The applicant had developed a sterilizing 
composition comprised by mixing one or 
more than two kinds of organic acid such as 
acetic acid, citric acid, succinic acid, malic 
acid, vinegar and inorganic salts such as 
NaCL, KCL, MgCL2, CaCLz and alcohol 
such as ethyl alcohol. (Patent Publication 
Shou 54-145234). Furthermore, as an 
improved technology, they had developed a 
sterilizing composition (Patent Publication 
Shou 57-176903) which can provide 
significant sterilizing power even with the 
lower concentration rate than the specific 
range of concentration of organic acids, 
inorganic salts and alcohol that was 
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described in above mentioned Patent 
Publication of Shou 54-145234 by using 
with thiamine lauryl sulfate or sodiimi lauryl 
sulfate. However, when these sterilizing 
compositions are used especially for 
sterilizing vegetable for raw consumption, 
discoloring or taste change would occur with 
the concentration rate of organic acid which 
is necessary to provide sufficient sterilizing 
effect against the wide range of bacteria 
attached to the vegetable and devaluation of 
the merchandize is inevitable. 
The objective of this invention is to provide 
a sterilizing composition which is added 
with further improvement to the 
conventional technology. Fatty acid and its 
ester (especially the ones with 8tol2 
carbons) are already known to have 
antimicrobial effect and sterilizing effect. 
However, there are disadvantages such as 
providing almost no sterilizing power when 
used independently at a room temperature 
against Gram-negative bacteria such as 
colon bacillus which is a problem in food 
hygiene and especially against yellow 
staphylococcus in Gram-positive bacteria 
which is especially a problem in food 
hygiene. Also, such as fatty acid and its 
ester, concretely glycerin fatty acid ester and 
cane sugar fatty acid ester have further 
problems in addition to the above mentioned 
sterilizing property. Generally, as glycerin 
fatty acid ester does not dissolve easily in 
water and it is difficult to maintain stable 
condition as aqueous solution by itself and 
concretely, precipitation is caused in a short 
period and it is inconvenient for the actual 
use. On the other hand, in cane sugar fatty 
acid esters, there are hydrophilic ones as 
well and it is possible to maintain stable 
aqueous solution, however, there are 
following problems due to the point of acid 
resistance and salt resistance. This means in 
the acid solution (acid solution containing 
acetic acid and citric acid, for example) of 
under pH5 or in the aqueous solution 



containing salt of inorganic acid and organic 
acid, part of cane sugar fatty acid ester 
becomes insoluble and causes precipitation 
and it is inconvenient in practical use. When 
glycerin fatty acid ester and cane sugar fatty 
acid ester are mixed at an optional ratio, 
stable aqueous solution can be obtained, 
however, this has a drawback because 
almost no sterilizing effect can be expected. 
On the other hand, in regards to the 
bactericidal power of sterilizing composition 
containing organic acid, when sterilizing 
composition containing organic acid for 
sterilizing fresh vegetable, especially green 
colored vegetable, it has a drawback that 
chlorophyll pigment in green colored 
vegetable is chemically affected with the 
concentration rate of organic acid which is 
necessary to exert sufficient sterilizing 
power and appearance wise, green color is 
faded, wilting is escalated and the 
merchandise is devalued. 
[Methods to solve these problems] 
As a result of the serious study to obtain 
sterilizing composition to solve these 
problems, the inventors have discovered that 
a sterilizing composition obtained by 
combining organic acid, specific glycerin 
fatty acid ester, specific cane sugar fatty acid 
ester and thiamine lauryl sulfate has 
enhanced bactericidal power with the 
concentration rate of organic acid with low 
acidity and becomes stable as aqueous 
solution and solves the bad effect such as 
discoloring aiid wilting of raw vegetable and 
completed this invention. 

This invention is to provide a sterilizing 
composition comprised of (a) organic acids, 
(b) glycerin fatty acid ester having fatty acid 
root of 6 to 12 carbon,(c) cane sugar fatty 
acid ester having fatty acid root of 8 to 18 
carbon and (d) thiamine lauryl sulfate. 

For organic acids for the ingredient (a) 
used for this invention, vinegar, acetic acid, 
fumaric acid, citric acid, succinic acid, malic 
acid lactic acid, tartaric acid and gluconic 
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acid are listed, Among those, vinegar and 
citric acid are preferable. 

As for glycerin fatty acid ester of the 
ingredient (b), glycerin ester of fatty acid 
having 6 to 12 carbons and concrete example 
of fatty acid are caproic acid, caprylic acid, 
capric acid and lauric acid and especially, 
caprylic acid is preferable. 

As for cane sugar fatty acid ester of the 
ingredient (c), cane sugar ester of fatty acid 
having 8tol8 carbons is used, concrete 
example of fatty acids are caprylic acid, 
capric acid, lauric acid mjristic acid, 
palmitin acid and stearic acid and especially, 
lauric acid is preferable. 

The sterilizing composition of this 
invention contains thiamine lauryl sulfate as 
the ingredient (d) in addition to the above 
mentioned ingredients (a) through (c). 
Mixing ratio of each ingredient of sterilizing 
composition is : against 1 weight part of 
organic acid, glycerin fatty acid ester is 
0.001 to 10 weight parts, preferably, 0.01 to 
1 weight parts, cane sugar fatty acid ester is 
0.001 to 10 weight parts, preferably 0.01 to 1 
weight parts, thiamine lauryl sulfate is 
0.0001 to 0.1 weight parts, preferably 0.001 
to 0.01 weight parts. To exhibit sterilizing 
effect solely with thiamine lauryl sulfate, 
more than 1 weight parts is necessary to be 
added, however, by following this invention, 
significant sterilizing effect can be obtained 
by combining as mentioned above at the low 
concentration rate which does not have 
sterilizing effect at all when thiamine lauryl 
sulfate is used alone from the view point of 
conventional common sense. 

Also, as mentioned above, as thiamine 
lauryl sulfate can improve unstable 
condition of glycerin fatty acid ester or cane 
sugar fatty acid ester in aqueous solution or 
acid solution by its hydrophyllic surfactant 
effect, it contributes to both enhancement of 
sterilizing power and stabilization of 
sterilizing composition. Furthermore, the 
sterilizing composition of this invention may 



realize the long term stabilization by 
increasing the solubility of glycerin fatty 
acid ester or cane sugar fatty acid ester by 
using with alcohol such as ethyl alcohol. 

The sterilizing composition of this 
invention can be used by preparing each 
ingredient with the mixing ratio mentioned 
above or by preparing a concentrated 
solution as stock solution and diluting with 
water to obtain above mentioned mixing 
ratio at the time of use. Especially it is 
desirable to prepare the concentration of 
organic acid to become less than 0.3 weight 
parts if it is used for sterilizing green colored 
vegetable. In this case, although it is a 
concentration which does not give sufficient 
sterilizing effect by the sole use of organic 
acid, sterilizing power can be enhanced by 
combining each ingredient as above while 
maintaining the color of green vegetable. On 
the other hand, it is publicly known that 
cane sugar fatty acid ester has detergence by 
its surfactant effect. Alkyl benzene sulfonic 
acid type detergent and alkali detergent 
which have been traditionally used to wash 
various kinds of soil have bad effect to the 
environment and there is a trend to consider 
it is not appropriate to use them for 
detergent. On the contrary, cane sugar fatty 
acid ester is highly safe and it is especially 
appropriate for cleaning vegetable, fruit 
which are consumed directly into the mouth 
and also for cooking utensils. Therefore, 
sterilizing composition of this invention is 
an useful one which not only has sterilizing 
power by comprising cane sugar acid ester 
but also to have detergence. 
[Application Example] 

Following is the explanation in detail by 
Experimental Example and Application 
Example, however, this invention is not 
limited to those. 
Experimental Example 1 

Bacterias (Escherihia coli IF03208, 
Staphyrococcus aureus 1F03060, Bacillus 
subtilis IF03009 or Pseudomonas 
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fluorescense IF 03081) are shaking-cultured 
for 24 hours at 30 °C in 10ml bouillon 
culture (1% bouillon, 1% polypeptone, 0.5% 
salt, pH 7.2). On the other hand, sterilizing 
compositions a to d having the composition 
shown in Table 1, and a control (water) are 
prepared and 10ml each is poured into test 
tube of 18x180 mm which are capped with 
cotton and the composition is sterilized for 5 
minutes at 100 °C and cooled to 30 °C. 

Then, by using sterilized pipet, above 
mentioned culture was put by 0.05ml into 
the test tube filled with above mentioned 
sterilizing composition or water and it was 
sterilized by leaving for 15 minutes at 30 °C. 
After 15 minutes, the mixed solution of 



sterilizing composition or water and culture 
was harvested into sterilized Petri dish with 
sterilized pipet (if necessary, diluted solution 
with sterilized water is prepared). Then, 
sterilized standard agar by Eiken is added 
and incubated for 48 hours at 30 °C. After 
the completion of incubation, existence of 
bacteria growth was visually observed and 
the one without the growth of bacteria was 
judged as having effective sterilizing power 
and marked with +. On the other hand, if 
bacteria growth was recognized, it was 
judged to have no sterilized power and 
marked with The result is shown in Table 
2. 



Table 1 



^"\^^^^^con^os^^ 


Amount of ingredients in 1000 ml aqueous solution 


Vinegar (acetic 
acid 10 w/v%) 
(ml) 


Glycerin caprylic 
acid ester 


Cane sugar lauric 
acid ester 


Thiamine lauryl 
sulfate 


Sterlizing composition a 


100 






0.015 


Sterlizing composition 
b 


30 






0.015 


Sterlizing composition c 


30 


0.05 


0.12 


0.015 


Sterlizing composition d 




0.05 


0.12 





Table 2 



^^"■^^^^specimen 
test categofy-^--^ 


Escherichia coli 


Staphyrococcus 
aureus 


Bacillus subtilis 


Pseudomonas 
fluorescence 


Control (water) 










Sterilizing 
composition a 


+ 






+ 


Sterilizing 
composition b 










Sterilizing 
composition c 


+ 


+ 






Sterilizing 
composition d 











Similar result was obtained when each of succinic acid, malic acid, lactic acid, tartaric 

acetic acid, fumaric acid, citric acid, acid and gluconic acid are used instead of 
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vinegar in sterilizing composition a and c. 
[Experimental Example 2] 

500g specimen prepared by washing raw 
cucumber lightly with water by running tap 
water, cutting off both edges of cucumber 
and slicing the center part in 2mm, was 
soaked in 2500 ml sterilizing compositions a 
tod or water for 15 minutes. After 15 
minutes, the specimen was removed and 
washed with running water for 5 minutes 
and water was squeezed well. 24 hours later, 
20 people evaluated the change in color tone 
by visual observation, measured the 
difference of color by colorimeter and 
evaluated the taste. The difference of the 
color was measured by the following 
method. 

lOOg specimen was measured after it 
was preserved as above and added with 100 
ml of pure water and homogenized for 3 
minutes and filtered by Toyo filter paper 
No.2. L, a and b value of the remaining 
residue were measured by ND-IOID type 
digital colorimeter (Nihon Denshoku Co. 
Ltd.) and color difference from the control 
(i^iE) was calculated. AE can be calculated 
by the following formula.. 



Table3 

(Evaluation of color tone by visual observation) 



Aa=a2— al 
Ab=b2-bl 
Ac=c2-cl 
The result is shown in Table 3to5. 



"^^^t^t category 


No. of people 
who identified 
difference 
from' control 


No. of people who 
did not identify 
difference from 
control 


Sterilizing 
Composition a 


20 people 


0 


Sterilizing 
Composition a 


1 


19 


Sterilizing 
Composition a 


1 


19 


Sterilizing 
Composition a 


0 


20 



Table 4 

(measuring of color difference by colorimeter) 



test category^^^ 


value 
L 


value 
a 


value 
b 


value 
AE 


Control (water) 


31.0 


-8.5 


13,9 




Sterilizing 
composition a 


34.7 


-7.7 


15.1 


3.97 


Sterilizing 
composition b 


30.8 


-8.2 


13.6 


0.47 


Sterilizing 
composition c 


30.7 


-8.3 


13.7 


0.41 


Sterilizing 
composition d 


30.8 


-8.4 


13.8 


.0 24 



NBS Unit (AE = 
0 to 0.5 
0.5 to 1.5 
1.5 to 3.0 
3.0 to 6.0 
6.0 to 12.0 
larger than 12.0 



color difference) 

slight 

small 

noticeable 

visible 

very visible 

significantly visible 



Table 5 (Evaluation of taste) 



^est^ategoi^^ 


People who noticed 
acidity and/or 
acidic odor 
compared to control 


People who saw 
no difference 
compared to 
control 


Sterilizing 
composition a 


20 people 


0 


Sterilizing 
composition b 


1 


19 


Sterilizing 
composition c 


1 


19 


Sterilizing 
composition d 


0 


20 
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It is obvious from Table 3to5 that only the 
sterilizing composition c can exert sufficient 
bactericidal power almost without 
influencing the color tone and food taste. 

Experimental Example 3 

Sterilizing compositions e to j shown in 



table 6 are prepared and its solubility 
stability over the time was examined when 
preserved at 30°C for 30 days. When 
precipitation was caused, it was marked with 
+ and when it remained stable without 
causing such as precipitation, it was marked 
with The result is shown in Table 7. 



Table 6 



^"-\^composition 
test category^"'^--^ 


Amount of each ingredient in 1000 ml aqueous solution 


Vinegar (10w/v% 
acetic acid) (ml) 


Glycerin caprylic 
acid ester (g) 


Cane sugar lauric 
acid ester 


Thiamine lauryl 
sulfate (g) 


Sterilizing 
composition e 


300 


1 






Sterilizing 
composition f 


300 




1 




Sterilizing 
composition g 


300 


0.5 


0.5 




Sterilizing 
composition h 


300 


1 




0.15 


Sterilizing 
composition i 


300 




1 


0.15 


Sterilizing 
composition j 


300 


0.5 


0.5 


0-15 


Table 7 


"^""---^.preserved days 
tast category 


Oday 


10 days 


20 days 


30 days 


Sterilizing 
composition e 


+ 








Sterilizing 
composition f 


+ ■ 








Sterilizing 
composition g 










Sterilizing 
composition h 










Sterilizing 
composition i 










Sterilizing 
composition j 











From Table 7, it is obvious that 
sterilizing composition which remains stable 
for a long period can be obtained only when 
added with thiamine lauryl sulfate 



(sterilizing composition h, i, j). 
Experimental Example 4 (Wash test) 

3 cm X 10 cm glass plate was covered 
evenly with artificial mixture of oil (sesame 
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oil and flour were mixed at the weight ratio 
of 1 : 1) and dried for 3 hours at 65°C. Weight 
of the glass plate before covering by the oil 
mixture (weight 1) and weight of glass afl:er 
drying (weight 1) were measured. 

Then, above mentioned glass plate was 
soaked in a 500 ml capacity beaker filled 
with 500 ml solution shown in Table 8 or 
water and the solution was stirred for 10 
minutes while the temperature of solution 
was maintained at 20°C. After 10 minutes, 
glass plate was replaced in a beaker 
overflowing with tap water and washed with 
water and it was dried naturally. After it was 
dried, weight of the glass was measured 
again (weight 3) and washing effect was 
calculated by the following formula. 



Washing efficiency 

weight 2 — weight 3 
= X 100 (%) 

weight 2 — weight 1 
The result is shown iii Table 8. 



Table 8 



Test category 


Washing effect ^ 


Control (water) 


4.9 


*Commercially sold dish 
detergent 0.15 concentration 


90.3 


Sterilizing composition a of 
Experimental Example 1 


6.8 


Sterilizing composition c of 
Exnerimental Example 1 


85.2 



* 23% of surfactant (alkyl benzene sulfonic 
acid sodium and others) was used. 



From Table 8, it is obvious that 
sterilizing composition c has detergence 
close to the commercially sold dish 
detergent. 

Application Example 1 

Preparatio n of sterilizing composition 

300 ml vinegar of 10w/v% acetic acid, 
0.5g glycerin caprylic acid ester, 1.2g cane 
sugar lauric acid ester , 0.15g thiamine 



Patent Publication Hei 3-67573 

lauryl sulfate are mixed with pure water and 
prepared into 1000 ml solution in total. 
(Concentration of each ingredient are; acetic 
acid 3w/w%, glycerin caprylic acid ester 
0.05w/w%, cane sugar lauric acid ester 
0.12w/w%, thiamine lauryl sulfate 

0. 015./w%) Then, above mentioned 
sterilizing composition is diluted with pure 
water to be 1000 ml. 

Preparation of the specimen to be sterilized 

1 . Raw cucumber was washed lightly with 
tap water and the both edges were cut and 
discarded and the center part was sliced in 
2mm wide. 

2. Raw cabbage was cut into appropriate 
size and washed lightly with tap water. 

3. Raw lettuce was broken into pieces by 
hand and washed lightly with tap water. 

4. Raw sweet pepper was washed lightly 
with tap water and cored and cut into 
approximately 5 x 20 mm. 

5. Raw carrot was rinsed lightly with tap 
water and both edges were cut and discarded 
and the center part was cut in to 
approximately 3 x 40 mm. 

6. Root of raw sprout of Kaiware radish was 
cut off and washed lightly with tap water. 
Sterilizing test 

200 g each cucumber, cabbage, sweet 
pepper and carrots, 100 g each lettuce, 
Kaiware radish which were prepared as 
described above were soaked in 1000 ml 
diluted solution of above mentioned 
sterilizing composition at a room 
temperature for 15 minutes. After soaking 
for 15 minutes, each vegetables were taken 
out and the number of colon bacillus was 
counted including the vegetables which 
were not sterilized by Eiken Desoxycholate 
agar by following the regular method and 
general, live bacteria was measured 
according to a regular method using Eiken 
standard agar culture. The result is shown in 
Table 9tol4 

The number of bacteria in the Table shows 
the bacteria count per Ig of vegetable. 
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Application Example 2 

Same method with Application Example 
1 was repeated except the preparation of 
sterilizing composition which was prepared 
by mixing 30g citric acid, 0.5g glycerin 
caprylic acid ester, 1.2g cane sugar lauric 
acid ester and 0.1 5g thiamine laiuyl sulfate 
with pure water to make 1000 ml solution in 
total. The result is shown in Table 9 to 14. 
Application Example 3 

Same method with Application Example 
1 was repeated except the preparation of 
sterilizing composition which was prepared 
by mixing 100 ml vinegar of 10% acetic 
acid, 15g citric acid, 0.5g glycerin caprylic 
acid ester, 1 .2g cane sugar lauric acid ester 
and 0.1 5g thiamine lauryl sulfate with pure 
water to make 1000 ml solution in total. The 
result is shown in Table 9 to 14. 



Table 9 (cucumber) 



; test category 


Colon 

bacillus coimt 
(pieces) 


General 
live 

bacteria 
(pieces) 


' not sterilized 


4.1 X 10^ 


1.8 X 10^ 


Application Example 


<10 


8.2 X 10^ 


Application Example 


<10 


9.1 X 10^ 


1 Appiication Example 


<10 


7.6 X 10^ 


Table 1 0 (cabbage) 


test categoiy "^^"^"-^ 


Colon 

bacillus count 
(pieces) 


General 
live 

bacteria 
(pieces) 


net iitenlized 


3.8 X 10^ 


3.5 X lO'* 


Apt?iication Example 
1 


<10 


4.9 X 10^ 


Applicatici? Example 

2 


<10 


7.3 X 10^ 


i Application Example 
1 3 


<10 


6.1 X 10^ 



Table 1 1 (lettuce) 



^est^ateg^y^^ 


Colon 
bacillus 
count 
(pieces) 


General 
live 

bacteria 
(pieces) 


not sterilized 


2.1 X 10" 


1.0 X 10^ 


Application Example 1 


<10 


3.8 X 10' 


Application Example 2 


<10 


4.5x 10' 


Application Example 3 


<10 


4.1 x 10' 


Table 12 (sweet pepper) 


^est^ategoi^^ 


Colon 
bacillus 
count 
(pieces) 


General 
live 

bacteria 
(pieces) 


not sterilized 


1.8 X 10^ 


1.4x lO'* 


Application Example 1 


<10 


5.9 X 10^ 


Application Example 2 


<10 


7.2 X 10' 


Application Example 3 


<10 


6.0 X 10' 


Table 13 (carrot) 


test category ^""^^ 


Colon 
bacillus 
count 
(pieces) 


General 
live 

bacteria 
(pieces) . 


not sterilized 


1.1 X 10^ 


1.3x10^ "1 


Application Example 1 


<10 


8.4 X 10' 


Application Example 2 


<10 


9.2 X 10' 


Application Example 3 


<10 


7.0 X 10' 


Table 14 (Kaiware radish) 


testxategOT^ 


Colon 
bacillus 
count 
(pieces) 


. General 
live 

bacteria 
(pieces) 


not sterilized 


2.4 X 10^ 


6.1x 10^ 


Application Example 1 


5.2 X 10^ 


2,7 x lO^ . 


Application Example 2 


7.5 X 10^ 


4.1 X 10^ 


Application Example 3 


3.9 X 10^ 


2.0 X 10^ 



From Table 9 to 14, sterilizing power is 
obvious. Also, regarding the color tone, 
texture and taste of vegetable after 
sterilizing treatment, there was almost no 
difference when compared to the non 
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sterilized ones in all the sterilizing 
composition of Application Example lto3. 
[Effect of Invention] 

Sterilizing composition of this invention 
has excellent stability in quality and 
provides sufficient sterilizing power and 
detergence without changing the color tone, 
texture and taste of the treated food. 
Therefore, the sterilizing composition of this 
invention is appropriate for sterilizing and 
washing vegetables which are eaten raw and 
cooking utensils. 



Translated by: Sayuki Sugimura, 651-490-0233, 
ssugimura@pipeline.com November 15 200 
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